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                                                    Abstract 

In this research thesis, we have analyzed further formulas of Manuscript Book 1 of 
Srinivasa Ramanujan and described new possible mathematical connections with 
various parameters of Particle Physics and Cosmology (Cosmological Constant, 
some parameters of Dark Energy) 
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Summary 

 

In this research thesis, we have analyzed the possible and new connections 
between different formulas of Manuscript Book 1 of Srinivasa Ramanujan and 
some parameters concerning Particle Physics and Cosmology. In the course of 
the discussion we describe and highlight the connections between some 
developments of Ramanujan equations and particles type solutions such as the 
mass of the Higgs boson, and the masses of other baryons and mesons, 
principally f0(1710) scalar meson candidate “glueball”. Moreover, solutions of 
Ramanujan equations, connected with the mass of the 𝝅 meson 139.57 have been 
described and highlighted. Furthermore, we have obtained also the values of 
some black hole entropies, the value of the Cosmological Constant and some 
parameters of Dark Energy. 

 
All the results of the most important connections are highlighted in blue 
throughout the drafting of the paper 
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tan^-1(1/(1+sqrt2)^2)+tan^-1(1/(1+2sqrt2)^2)+tan^-1(1/(1+3sqrt2)^2)+... 

Input interpretation: 
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Result: 

 
 
Approximated sum: 

 
 

0.390214 ≈ 
గ

଼
= 0.392699081698 

 

If we take 

tan^-1(1/(1+sqrt2)^2)+tan^-1(1/(1+2sqrt2)^2)+tan^-1(1/(1+3sqrt2)^2)+tan^-
1(1/(1+4sqrt2)^2)+tan^-1(1/(1+5sqrt2)^2)+tan^-1(1/(1+6sqrt2)^2)+tan^-
1(1/(1+12sqrt2)^2)+tan^-1(1/(1+24sqrt2)^2) 

we obtain: 

Input: 

 

 
 
Exact Result: 
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Decimal approximation: 

 
0.327349706… 

 

Alternate forms: 

 

 

 

 
 
Alternative representations: 
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From the previous expression, we obtain: 

1/(((tan^-1(1/(1+sqrt2)^2)+tan^-1(1/(1+2sqrt2)^2)+tan^-1(1/(1+3sqrt2)^2)+...))) 

Input interpretation: 

 

 
 
Results: 
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1/( sum_(n=0)^∞ tan^(-1)(1/(sqrt(2) n + sqrt(2) + 1)^2)) 

 

Input interpretation: 

 

 
 
Result: 

 
2.54648 

 

(((1/( sum_(n=0)^∞ tan^(-1)(1/(sqrt(2) n + sqrt(2) + 1)^2)))))^5+29+Pi 

Where 29 is a Lucas number 

Input interpretation: 

 

 
 
Result: 

 
139.22   result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

And: 

(((1/( sum_(n=0)^∞ tan^(-1)(1/(sqrt(2) n + sqrt(2) + 1)^2)))))^5+18 

Where 18 is a Lucas number 
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Input interpretation: 

 

 
 
Result: 

 
125.078 result very near to the dilaton mass calculated as a type of Higgs boson: 125 
GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

 

From the following expression: 

tan^-1(1/(1+sqrt2)^2)+tan^-1(1/(1+2sqrt2)^2)+tan^-1(1/(1+3sqrt2)^2)+tan^-
1(1/(1+4sqrt2)^2)+tan^-1(1/(1+5sqrt2)^2)+tan^-1(1/(1+6sqrt2)^2)+tan^-
1(1/(1+12sqrt2)^2)+tan^-1(1/(1+24sqrt2)^2) 

we obtain: 

[1/(((tan^-1(1/(1+sqrt2)^2)+tan^-1(1/(1+2sqrt2)^2)+tan^-1(1/(1+3sqrt2)^2)+tan^-
1(1/(1+4sqrt2)^2)+tan^-1(1/(1+5sqrt2)^2)+tan^-1(1/(1+6sqrt2)^2)+tan^-
1(1/(1+12sqrt2)^2)+tan^-1(1/(1+24sqrt2)^2))))]^5 

Input: 

 

 
Exact Result: 
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Decimal approximation: 

 
266.03588313…. 

 

Alternate forms: 

 
 

 

 

 

 
 
Alternative representations: 
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From the following alternate form 

 

 

We obtain: 

1/2((1/tan^(-1)((-216845894344 + 190969859251 
sqrt(2))/156747794826)^5))+5+golden ratio 

Where 5 is a Fibonacci number 

 

Input: 

 

 
 

Exact Result: 

 
 
Decimal approximation: 

 
139.635975… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

 

Alternate forms: 
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Alternative representations: 

 

 

 
 
Series representations: 
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Continued fraction representations: 
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1/2((1/tan^(-1)((-216845894344 + 190969859251 sqrt(2))/156747794826)^5))-11+Pi 

Where 11 is a Lucas number 

Input: 

 

 
Exact Result: 

 
 
Decimal approximation: 

 
125.159534… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

 

Alternate forms: 
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Alternative representations: 

 

 

 
 
Series representations: 
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Continued fraction representations: 
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2Pi*((1/tan^(-1)((-216845894344 + 190969859251 
sqrt(2))/156747794826)^5))+47+11-1/golden ratio 

Where 47 and 11 are Lucas numbers 

Input: 

 

 
 

 
Exact Result: 

 
 
Decimal approximation: 

 
1728.934718….  

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

Alternate forms: 
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Alternative representations: 

 

 

 
 
Series representations: 
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Continued fraction representations: 
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From the previous expression, by the alternate form 

 

We obtain: 

1/10^52((((tan^(-1)((-216845894344 + 190969859251 sqrt(2))/156747794826) + 
1/golden ratio + (18-2)/10^2 + 2/10^4)))) 

Where 18 and 2 are Lucas numbers 

Input: 

 

 
 

 
Exact Result: 

 
 
Decimal approximation: 

 
1.105583695…*10-52   result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

 

Alternate forms: 
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Alternative representations: 

 

 

 
 
Series representations: 
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Integral representations: 
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Continued fraction representations: 
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With regard Pi/8, we obtain: 

Pi/8 

Input: 

 
 
Decimal approximation: 

 
0.392699081…. 

 

Property: 

 
 
Alternative representations: 

 

 

 
 
Series representations: 

 

 

 
 
Integral representations: 
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11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-2^46)+(46*2^92)/(1-
2^92)))) 

Input: 

 

 
Exact result: 
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Decimal approximation: 

 

797.4… 

Alternate form: 

 

 
Mixed fraction: 

 

Continued fraction: 

 

 
 

2((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-2^46)+(46*2^92)/(1-
2^92))))))+123+11 

Where 123 and 11 are Lucas numbers 

Input: 

 

Exact result: 

 

Decimal approximation: 
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1728.8….  

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

Alternate form: 

 

 
Mixed fraction: 

 

Continued fraction: 

 

 
 

((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-2^46)+(46*2^92)/(1-
2^92))))))-18+Pi 

Where 18 is a Lucas number 

Input: 

 

Result: 
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Decimal approximation: 

 

782.541592….  result practically equal to the rest mass of Omega meson 782.65 

Property: 

 

 
 
Alternate forms: 

 

 

 
Continued fraction: 

 

Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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1/6((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-
2^46)+(46*2^92)/(1-2^92))))))+2Pi+1/golden ratio 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

139.80121929…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

1/6((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-
2^46)+(46*2^92)/(1-2^92))))))-7-1/golden ratio 

where 7 is a Lucas number 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

125.281966…. result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
 

 

1/10^52((((1+1/((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-
2^46)+(46*2^92)/(1-2^92))))))+(76+29)/10^3-7/10^4)))) 

where 7, 29 and 76 are Lucas numbers 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
1.105554075…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternate form: 

 
 

Or: 

 

1/10^52(((((11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-
2^46)+(46*2^92)/(1-2^92))))))^1/(76-11)-26/10^4))) 

Input: 

 
 
Result: 

 
 
Decimal approximation: 

 
1.10565876…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternate forms: 
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3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-2^38)+(38*2^76)/(1-2^76)))) 

Input: 

 

 
 
Exact result: 

 

Decimal approximation: 

 

217.13333…. 

 

Alternate form: 

 

 
Mixed fraction: 
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Continued fraction: 

 

 
 

3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-2^38)+(38*2^76)/(1-2^76)))) 
- 76 - golden ratio 

Where 76 is a Lucas number 

 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

139.515299…. result practically equal to the rest mass of  Pion meson 139.57 MeV 
 

Alternate forms: 
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Alternative representations: 

 

 

 

 

 

 

3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-2^38)+(38*2^76)/(1-2^76)))) 
- 89 - golden ratio^2 

Input: 

 

 

Result: 

 

 
Decimal approximation: 

 

125.515299… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 
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Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 

8* (((3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-2^38)+(38*2^76)/(1-
2^76)))))))-8 

Where 8 is a Fibonacci number 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
1729.066… 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 

 

Alternate form: 

 
 

2* (((3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-2^38)+(38*2^76)/(1-
2^76)))))))+47+golden ratio 

Where 47 is a Lucas number  

Input: 

 

 

Result: 

 

Decimal approximation: 

 

482.8847006… result very near to Holographic Ricci dark energy model, where 
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Alternate forms: 

 

 

 

 
Alternative representations: 

 

 

 

 
 

 

We observe also that from the sum of the two results, adding 5 that is a Fibonacci 
number, we obtain: 

11+12(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-12((((23*2^46)/(1-2^46)+(46*2^92)/(1-
2^92)))) + (((3+4(((2^2/(1-2^2))+(2*2^4)/(1-2^4)))-4((((19*2^38)/(1-
2^38)+(38*2^76)/(1-2^76)))))))+5 

Input: 
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Exact result: 

 

Decimal approximation: 

 

1019.5333… result practically equal to the rest mass of Phi meson 1019.445 

Alternate form: 

 

 
Mixed fraction: 

 

Continued fraction: 

 

 

 

 

 

 

 

 



51 
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Now, we have that: 

11+12 (((2^2/(1-2^2))+((2*2^4)/(1-2^4))))-12(((15*2^10)/(1-2^10))+(30*2^20)/(1-
2^20)) 

Input: 
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Exact result: 

 
 
Decimal approximation: 

 
509.5762964… 

 

 
 
Mixed fraction: 

 
 
Continued fraction: 

 
 

 

5+4 (((2^2/(1-2^2))+((2*2^4)/(1-2^4))))-4(((31*2^62)/(1-2^62))+(62*2^124)/(1-
2^124)) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

363.1333… 
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Alternate form: 

 

 
Mixed fraction: 

 

 
 
 
Continued fraction: 

 

 
 

1+6 (((2^2/(1-2^2))+((2*2^4)/(1-2^4))))-6(((5*2^10)/(1-2^10))+(10*2^20)/(1-2^20)) 

Input: 

 

 
Exact result: 

 

Decimal approximation: 

 

70.2293827… 

 
Mixed fraction: 
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Continued fraction: 

 
 

We observe that, from the sum of the three results: 

35621931/69905+514866125727319947395068128497011253285/14178431955039
10264430727530965700881+981877/13981 

We obtain: 

(35621931/69905)+(514866125727319947395068128497011253285/141784319550
3910264430727530965700881)+(981877/13981)-4 

Where 4 is a Lucas number 

Input: 

 
 
Exact result: 

 
 
Decimal approximation: 

 
938.93901246… result practically equal to the rest mass of neutron mass in MeV 
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2*((((35621931/69905)+(514866125727319947395068128497011253285/14178431
95503910264430727530965700881)+(981877/13981))))-123-29-Pi-golden ratio 

Where 123 and 29 are Lucas numbers 

Input: 

 

 

Result: 

 

Decimal approximation: 

 

1729.118398… 

This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 
 
Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 

 

 

1/7((((35621931/69905)+(514866125727319947395068128497011253285/14178431
95503910264430727530965700881)+(981877/13981))))+5 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
139.705573… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 

 
Mixed fraction: 

 
 
Continued fraction: 

 
 

 

1/7((((35621931/69905)+(514866125727319947395068128497011253285/14178431
95503910264430727530965700881)+(981877/13981))))-11+golden ratio 

Where 11 is a Lucas number 

 

Input: 
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Result: 

 

Decimal approximation: 

 

125.323607… result very near to the dilaton mass calculated as a type of Higgs 
boson: 125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 

Alternate forms: 

 

 

 

 
Alternative representations: 
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1/2((((35621931/69905)+(514866125727319947395068128497011253285/14178431
95503910264430727530965700881)+(981877/13981))))-7-1/golden ratio 

Where 7 is a Lucas number 

Input: 

 

 

Result: 

 

 
Decimal approximation: 

 

463.8514722459… result very near to Holographic Dark Energy model, where 

 

 

Alternate forms: 

 

 

 

 
 
 
 
 
 



61 
 

Alternative representations: 

 

 

 

 

And: 

1/10^52((((1+1/((((35621931/69905)+(5148661257273199473950681284970112532
85/1417843195503910264430727530965700881)+(981877/13981))))+(7+3)/10^2+(
47-2)/10^4)))) 

Where 2, 3, 7 and 47 are Lucas numbers 

Input: 

 
 
Exact result: 
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Decimal approximation: 

 
1.1055605…*10-52 result practically equal to the value of Cosmological Constant 
1.1056*10-52 m-2 

 

Alternate form: 

 
 
Continued fraction: 
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integrate [ ln(1+x^2) cos2x] dx – Pi/2*e^(-2) 

Input: 
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Exact result: 

 

 

 

Plots: 

 

 

Series expansion of the integral at x = 0: 

 

 
Series expansion of the integral at x = -i: 
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Series expansion of the integral at x = i: 

 

 
Series expansion of the integral at x = ∞: 

 



65 
 

 
Indefinite integral: 

 

 

 
From 

 

 
 

For x = 2, we obtain: 

 

-π/(2 e^2) + (-i (e^4 - 1) Ci(2 i - 4) + i (e^4 - 1) Ci(4 + 2 i) + e^4 Si(2 i - 4) + Si(2 i - 
4) - e^4 Si(4 + 2 i) - Si(4 + 2 i) + 2 e^2 log(4 + 1) sin(4))/(4 e^2) 

 

Input: 

 

 

 

 

 

Exact result: 

 

Decimal approximation: 

 

-1.18321332... 
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Alternate forms: 

 

 

 

 
Expanded form: 

 

 
Alternative representations: 
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Series representations: 
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ln(1+4) - 3 ln(1+4/9) + 5 ln(1+4/25) 

 

Input: 

 

 

Exact result: 

 

Decimal approximation: 

 

1.2483635… 

Property: 

 

Alternate forms: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 
 

 

4/Pi(((((((1-e^((-2Pi)/2))/(1)^2))-((1-e^((-6Pi)/2))/(3)^2))+((1-e^((-
10Pi)/2))/(5)^2))))-2*2 tan^-1(e^((-2Pi)/2)) 

Input: 

 

 

Exact Result: 

 

Decimal approximation: 

 

0.954939611254…. result very near to the spectral index ns , to the mesonic Regge 
slope, to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to 
the value of the following Rogers-Ramanujan continued fraction: 
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Alternate forms: 

 

 

 

 

 
Continued fraction: 

 

 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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Continued fraction representations: 

 

 



 

 

We obtain also: 

 

(((5 log(29/25) - 3 log(13/9) + log(5))))x = (((4 (1 
(-1 + e^(-3 π))))/π - 4 tan^(-1)(e^(

 

 

75 

 

3 log(13/9) + log(5))))x = (((4 (1 - e^(-π) + 1/25 (1 
1)(e^(-π)))) 

 

 

π) + 1/25 (1 - e^(-5 π)) + 1/9 
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Input: 

 

 

 

 
Plot: 

 

 
Alternate forms: 

 

 

 

 

Expanded form: 
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Alternate forms assuming x>0: 

 

 

 
Solution: 

 

0.76495 
 

Thence: 

(((5 log(29/25) - 3 log(13/9) + log(5))))*0.76495 

Input: 

 

 

 
Result: 

 

0.954935734… result very near to the spectral index ns , to the mesonic Regge slope, 
to the inflaton value at the end of the inflation 0.9402 (see Appendix) and to the value 
of the following Rogers-Ramanujan continued fraction: 
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Alternative representations: 

 

 

 

 
Series representations: 
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Integral representations: 

 

 

 
 

 

((((((5 log(29/25) - 3 log(13/9) + log(5))))*0.76495)))^1/64 

Input: 

 

 
Result: 

 
0.99927977… result very near to the value of the following Rogers-Ramanujan 
continued fraction: 
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and to the dilaton value 𝟎. 𝟗𝟖𝟗𝟏𝟏𝟕𝟑𝟓𝟐𝟐𝟒𝟑 = 𝝓  

 

 

 

2*log base 0.99927977 ((((((5 log(29/25) - 3 log(13/9) + log(5))))*0.76495)))-
Pi+1/golden ratio 

Input interpretation: 

 

 

 

 

 
Result: 

 

125.476… result very near to the dilaton mass calculated as a type of Higgs boson: 
125 GeV for T = 0 and to the Higgs boson mass 125.18 GeV 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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2*log base 0.99927977 ((((((5 log(29/25) - 3 log(13/9) + 
log(5))))*0.76495)))+11+1/golden ratio 

Input interpretation: 

 

 

 

 

Result: 

 

139.618… result practically equal to the rest mass of  Pion meson 139.57 MeV 
 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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27*log base 0.99927977 ((((((5 log(29/25) - 3 log(13/9) + 
log(5))))*0.76495)))+1/golden ratio 

Input interpretation: 

 

 

 

 

Result: 

 

1728.61… 
 
This result is very near to the mass of candidate glueball f0(1710) meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 
curve. As a consequence, it is sometimes called a Zagier as a pun on the Gross–
Zagier theorem. The number 1728 is one less than the Hardy–Ramanujan number 
1729 

 
 
Alternative representations: 
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Series representations: 

 

 

 

 
Integral representations: 
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